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Abstract of JP 2000003856 (A) 

PROBLEM TO BE SOLVED: To improve exposure 
accuracy such as overlapping accuracy of, e.g. 
connecting parts, by providing a first interferometer 
system, which measures the position information of 
the first holding means in the crossing direction with 
the direction of synchronous movement during 
scanning exposure. SOLUTION: At first, under the 
state wherein an illuminating region 20 on a reticle 
19 is illuminated by a pulse laser 1 L, the reticle 19 is 
scanned in the -X direction through a driving device 
26 and a reticle stage 21 . Furthermore, a wafer 28 is 
scanned in the X direction through a driving device 
33 and a wafer stage 30.; Furthermore, when the 
reticle 19 and the wafer 28 are scanned, the 
difference between the measured value of a laser 
interferometer 24 when, e.g. the alignment mark on 
the reticle 10 and the alignment mark on the wafer 
agree and the value, which is obtained by 
multiplying the measured value of a laser 
Interferometer 32 by projection multiplying factor, is 
memorized as the reference value. The operation of 
the driving devices 26 and 33 are controlled so that 
the difference between the measured value of the 
laser interferometer 24, and the value which is 
obtained by multiplying the projection multiplying 
factor on the measured value of the laser 
interferometer 32 becomes the reference value 
memorized before. 
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[#fWS#<D$HB3 

t. 

Huts® 1 «^iscDaaitig*it«jf z>m 1 T^tt^x 

[IR38H2 ] ffrtBIg 1 T ^It^^r- M*. ffl&m 1 ffi 

£*«F»£-rsw#« i «:sae<D*3iEsw*s«. 
cts*^3] ffi&mi=?mfi'xrMz. mnm\i% 
^©oipiiEtsfRcDftffl'j*>tf ^ c tzmktr&nmm 

[l«3jt3S5] m!lB^2 z F*l+^Xf-A«, ftufe!f!2<S 

s*a©oiNE«« t swjt 3 1 <t <t -r £ it^s 

ButB^ 1 «#4«j*urrajtB»»pjffittsr 1 ea$*a 
miiB^ 2 mfc* m$ u r ctjw»» njftea w 2 

JS*K i fulE* 2 «}#*S t <Dffl»WfcffiBtS«*W-«« 

[ IS^ 7 3 Bui ttm t ^fAtt gu f m 1 
®<z>tiaiff *fi£ itS'JT £lg l Tgfclt v x a 4 B5I BJH 2 

^aoMtMSrwtit £ « 2 Ti^tt > xfAi^ 

k & mtzm i i bu i am 2&m^&t<D 
ta»wscffi«t*fe w-wr & c <t ««« 4 -r ^ts*^ 6 

[»^9 3 BUfB^ft^X^AtJ, BulBS 1 <£J34 

WK»2«N*si(Dta«wttiaiEft«feH-»j-r*c i 



(2) SP32 00 0-385 6 
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mfiBSfl 1 «^aiBSrga*2«»*a<b©fil[«H««rlS 

st^ct *»iit4»«fl 6 *»e> 9 ©fpin^-^tc 
zttbtc. mmiwte<D&m&mnuxm2Wi*z& 

10 4 k 

msem 2 ^tt&sss u x mm&m t\m*m 2 em^st 
«r8am2%#<D*«»*c|3Cc«riasii fiss^SiWE* 

if 1 ix«i2 cci EisojtasaRftssa. 

h 1 3(Df5Jti^-^CClBt8CD*aMS^ao 

[is^i 53 mimic e - AZsoix&m? ^ - 
30 ©fpin/p— ^cciB*g(D**sK*sia. 

[19^1 6 3 BulB^l^cD^^-XD^HulBm 
2^*±CCtaKr4/c»©ia«**»*3 
huIBR^ tr- A<DJ8UH5S«ctt. B5fBtS:i5*^^<DS3fe7 

i 7 3 MIBS^ t-A«Jtife^J^ft)f^ 
40 [1SaR^18 3 8?iaS^:tr-A^:, *©4asrc3saw 

im&m i 9 3 m^m 1 ^6 1 sofpjti^— deists 
co^^M^^a^ ffl ^ r *S8* % t f ^ ig * -7 s 

[IS3J3I2 0 3 R*t:- A^c>rtLr^ l «9»^^ttiT 

44 4 «>tc, mmify&<D&MfcmmLxm2W&z& 

so Office *JC^T, 



(3) 

3 

th> * r a o r mht z> c & £ r &m *5 2 

0 CCgBBMD*3iEB##ffi. 

[M3&K2 2 ] »*tf-AecsjLrmi«5(**«tt*r 

*5 2 0 afo 6 2 3 (DfSJftrfP— 5fCfe«(D*SS*:^ffi« 

4ttW»«feti-«r*ci*«F«<kr*»*92 o*>e> 
Huta* i i But as 2 <b <DtiLmm& * am-?z> c 

<!:£#1t<t-r&lft*52 1 2 5 <Df5Jftj&>— ^tCfBtS 
<W£SEB*#ffi. 

*iife«c. R»l«j#©»ttCCEI}tBUrSr2»#*» 30 
SbT^CitCcfcO, SJiBSr2«5ftS:^2R36-rS^2» 

[111*529] luiBfaasMtDttati, b?ibi^»j««) 40 
19*52 7 x« 2 8 iam<Dj£&mytjm 0 

[19*5 3 0 ] fflB(aaR^O«« W@R*rniO[>{afi 
K««:Hr*«*«:StfCi*«F»<!:-r*l»3|aB2 7* 

[19*53 1 ] BUlBS36t-Att/^l/X»W3nsc 
££1$®<!;T&fi*5 2 0^6 3 0 <D Wtl& -5 K IB tS 

[19*53 2 ] H5iaiate3nfc{4assMccBg*r-sts#8 
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Sr«p»<5:-r4»*3I2 0^6 3 1 <Dfpjn#>— 5&CfB4£(D 
[19*53 3 ] 19*52 2<D(5Jtl^— 5CCIB 

[0 00 1 ] 

x«i«fl«saR^* y vttv? * igr»iSTsiRK: 

iK*ffll>TBf3f;*fw ^>^&t>*X y HX^1>>B 

##5£CB**fr 5 &&B jfcSKCCftffl L TSHSfr&K 
[0 00 2 ] 

57 <Xgr«i&-r4Rttc, n%it<D h b X 7 * hvx 
¥S&B34 6 -3 40 5 7 #&«*cM?nS*iTl>4 J: 5 

y h ^ * * >jR**s:r u ^ ^ ii/±<D»f3e«tt<D 

[0 00 3 ]f(Dfl fouf x« 
Z<DU? >? )l**<DMmffi.i$L<Dm 1 O^Tfp)CCSB:fem2 

««©*2©*raiccftatt*rsi{c«-rn (^f-^ 

[0 0 0 4 ] S 1 0 (a ) tt. fi^^CDX^ ^ 

y ^ hx^t >B36^cr>tS:iJB5e:«Stc*sWS U 
^^il/±(DjrgB^^ja*7^L, C(D@1 0 (a) CCfcC^ 

r. &&Az^&b?z]E6m}ft<Dmwmwi mm 

flSW«« HC^t U r U ^* ^ - x #ft&c— ©ia V r 

«u^^ju±*iw»2 Btc?&o"cffi>!*wcc^i&Lr{aa 

[0 00 5] HI 0 (b) it % a^CDXf*^ >^>^S 
O'x y >>hx+t >B***©»«B^iK«:*jW5flR 



(4) 

5 

0(b) fcfc^T. {4SAP*^frir4IE6ftJI^© 

3 ifi u * ^ ;u±<D&g a commmm 

M^r&So jE6ft««<DI|*««3«2ia*SY*fiJ«: 
TfTtCfc^-Cfag. iE6ftJKtt<D836««3©>trfi]ri 

W=3 1/J R/2r*^ J9S?*^CCJ:4U^ 

cc»ortH»wcc«»urfi[SBPK:a-r4. cot^i 

r^x^*-Y*fSlCCiSI(i3R/4/<:W««|-r*Ci«: 
cfcO, S:fc«J#3«£x;\±4ttB*2 BPCC&oTta>tf 

wcc»»LT(aBcp tears. ctDifwuf^^ 

>^-e£>S 0 ix^t-x*fii«:-jBllfl[i8 • 

2 c p cc a o r ti*t w tc^abr -6 o 

[0006] ^L/r, mi»2AP*c&oTtB#^ttrs 

»*««3 <h«i»2 C PCC»oTffl*f^«ir 

3<hte, ^tl^nY^f^](Di!iI^R/4CD2l?223ft^CD 20 

«w z>mz. m$*2 APtc»oTta^»rsa 

*««3&cj:0a363ti-S^^-><h, «il»2CP«:?9 

o r * B*ms&r s mjtmm 3 k o m^t <* ti s ^ z - > 

4©fflCC{4Brti*^D3Qcl*J:^tcr*fc«>'r*-5 0 £ 
/c, iE6ft^t«CDK^:^3(D2^ia3ft0CDM^fi 

as<fc^K:r5c<!:cc<t*?. ^ic^r<totc, ^x^± 
<msusmifi^—\ b 3 ft s . 

[0007] 8e*«at**cwtjHi ur«, -m^m 30 
^ ±.<D&t$mm 4 cpcDR^ * p 1 ®m 2 a p ioq ~> 

r ffl*»»r 3 oDfiRitf 5 A rattwccn* 3 

ft, mM2cpiciQ^xmm£M?zmytmw3<Dmm 

AOX^<DS3<0^ffttK*««3<DBWi^l/C^ 
Sfc> •5x^±©«JK««4*0OSiJ(DB*^P2«. ft 
Efr 2 A P fC © o T r S 8*?1^( 3©ffl«5Bt 

atswccajitsft, «.B2CPtc»ortB»»ttrs» 

7fe«*3(0««6Bra3BSW«:»*3n, *h6ffl«5 40 

»»2AP«:?aortB3S»»r*ii*««3yew«c 

K363ns^iBIS|J©R**P 0 X^f^tcitsW© 

^motcm^at, y*^±<D£<Dmyt&po, p 

1. P2T'4>, J(SS*3nsa5fe*(D*ttBIi;r*0, fig 
[0 00 8] 

a*j:9ioj±r*fc«>, B*jt<DS«fi{b*<*«>6nT so 
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os. *ffi*fflfbu^^^***«©+r**^lt«w 

*al>fe(Dte:, A r Fx*^vu-1f- ($g : 1 9 3 n 
in), Kr tf- (Sfcg : 2 4 8 n m) ^ 

<Dx+iy^u-if-s^ii^u-if-^r*s 0 u 
frt/toPe. x+t/vu-if-3feiffiR^ii^u-if 

[0 00 91011 (a) ttiE6 ft««©«*««3 * 
^Vl/XU-1f-*®^6<D^*;l/XU-1f-3fe-CM^r€> 
*&&«r^U C<D01 1(a) tCfcl>T, R)fc««3tt 

f^av-x^tc^x^tawwtc^fisnsfeoir 

tt, ^x^±<DSS^tC^'^^ U-1f~#£«»><JU 

*»3fcr fcr, a3fe««3©x^© 

*s# wo««tc j: o R3fc 3 n s a* * p o w % avuix 

-If-ifcCCiOmH (m«lJy±©E») gg:)te3ftS4> 
CD^rSo cnii, ^VUX^CD l^WTCDP^CC^x^ 
**X#fiJXtt- X^lSjtCjtaS ft Sgggf * A LiUt, 

[^ 1 ] W = m • AL = m • T * (3 • V 

[0 0 10] 011 (a) {tm= 8(Dm^^^bX^S 

o k ^^i/^«e*i*r>fc«?ja«:«*Mip o #tB^«i3 

3<D^»r7lel^^^u-if-3l£«:<HE*3ft. i^S/S 
r2 0^*^XU-1f-^ciS3t3ftSo C<DJ&&. x^ 
^SBrK*3ft&x*;u**-«rtS|Jr»*StiSx*;l. 
^-0 1/2^*4^ a** P o tc«^(*r 8 

P 0«c«±ftT? 8^JUX^(Z>x^;b=^-^BS*f3ft4o 
*/c % &Jctm 3 CD^fPJjcD 2?23 ft?fJ(DM^3 a ftSfl 

iarss^c*<D*"c, 011 (a) icTjk-rmit&p 1 - 

P8^2^3M5CD««3a*ii3arSffijK«, ^ft 

pi-P8cc«, x#[tijccMiS3 a^iiars^tc-e-ft 
<eft8^*^x^ i A-;^^ox^ji/^^w^n 

So 

[0 0 1 1 ] £/c, ^CC^x^CDXf*^ *^>y£?f o 

r^e>, »*««3cc»i/T^x/>*-x*rpjtc^2r 

Si, B**P l~P8«:t3:^ti-rft«S0^ # JUX^ 
7^-^^(Dx*jU^-^S^3ftSo ffiot, 
Pl-P8-C4>. Xr^/ ^^>ykl<J:0 2[hIXU ^ hx 
* + >»36*tT^CACCi:»). *n^tiR36^PO<tig 
fil^C8^VU^^(Dx^;U+'-^a7t3ftSo L^U*^ 
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mi 1 (a) <D»fc*P 4 £»#«SP 5<h(D*ra<D 
»***H 11 ( b ) SO' ( c ) <DR3fc£P 
<t, COSM P 9 t « 2 §(DX 'J 7 h X ^ t >1tE?: 

fiP*3> ^11 (b) CCTS-rtl^tt, ^x^* 
»*««3©«fflfJ©2 9ia3IWp©««c3 afirXM 
Cc*3t*T & KSHt , P 9 *sfiHB 8 *c& £ £ * k: 

t>n^> 0 fi£or, B5fr£P 9CUJ9^U;*#(7)x*;U+- 
-#J88*3*l6o 

[0012] — # % aii ( c ) tcsvrti^cctt, 

*IfiJtc*aETSISCC % K3t*P9^ttEl Otcftii* 
Ct^X^^T^ft, Xf^ *7->^£fc:^x^£gg 
^^3O£(D2^23ftJf50[>^3 bftVXjyftlClk 
83fr£P9#&Bl Ht&6£#K:^;l/X 

x*Jl/^-36$«RWS*i*. fifoT. BliPQWt s* 20 
;i/X#B6<D £ -f $ > ^cc<£ 0 7 9 ^vux^cd 

x*;l/*^-#ra»3ft4C£K&£ 0 ^x^_h 

©tf€>, BP%raKif6#£D*£l>5^^J&**<2>. 
[0013] * /c. S^SPriiX V y hX^t >3Bfc# 

[0014] 

[«H*«fcTSfce&©*fg:] 1 ©36* 

-tsc£k:j:?k fos2ti*4sss*'r6tisis 
ft* 1 «##«£. *©*2»{**«»LTigw#Kn* 

teft!&2«^&£, *©^B#*te*©H88j£tt© 

[0015] S/c, *»IB©»2©jfeSaB**«tt, 

l^*©»16Cc|p|OTUrm2iBJ<**^tt^sci«:<fc 
0, *©*2«J#**M*r4*SSBI*Slg{BCC*$C> 

«£> *<D»2«J*«rfiH*LrRHH»iboI|gaa2«» 

con 1 «s#st*©jS2«*#aioM»afiffl« 

[00161S/C *«?8(D»3<D^«SSB*«K«. 50 
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i v>i»<D&mcmm Lxm2 mt^^n-r setter 

©£, *©*2«»*«#Lri5l»3»tt^I(lfi«c»2«» 

*g*£, *<D»2«#©*aa**cc*(D»i«^*a 

£ ^(D^ 2 U&^m £ ©ffi»Wft (iB»JS©tt*S:Sf« 
« t - A{CJt 1/ 1 1 1 i^CTt 5 i <!: 4> 

cc. i^i^»(D^K)tcigwuTm2^f*^^aj)-r^>c 

£«:<£*}, *0»2«J(t«r**aEj6TS*aEK**fifeCC 
[0018] *«l8©»2<Z>*3t«**j£«. B 

7fet'^ACc>rtLrlli%ft^#itjT^ii4>cc, igmi 

m»<o&tbu:mm u r m 2 £ c £ cc j: 0 > 

£ xst ^>^(^i ccwr -5 * com 1 4»t* 

[00 19] *«WKJ:4#3<TO£*B*;£ffi 

tt, B^t'-Acc^ur* i«rt**#«rr*<!:±*>cc. 
tem 1 ^tto^Wjccisjjw u 2 w&zfeM-rz c t cc 

<fcO, *0»2«(**jfe«B*-r*jfe*»**?SCC*jCi 
t, *<D»2^CC»^iR36*tC*OSl^(*i*(D» 

2»»io««Wttfiia»a©«**fWJo, cow-ao 

[0 0 2 0] S/c. *^^Cj:>5m2(D7 :r ^VXS¥@^ 

60iS^, ^CDmi%(*^vX^ (19) ilt, 0»X 
tfia 3 tCin-r <fc 5 CC % 7X^(19) ±0^(DB7fet:'- 
AtCj:^MW«^ (20) l/t t 

#»tt©««©W»J©«att*s^*«:/h3 < 
S^^nMilt, ( 1 9) ±CcjgJ3E3ti4 

e^ffl<Dv^-><D^<DS5^fc:*-AW:J:-SftS^« (2 
0) ©f©»2©*|fil©«S:LTil/c«^ 1 KLhCD 

[®[2 ] LT = n • L+ (n - 1 ) • M 
[0 0 2 1 ] 

■(Cfctltf, *©iR3t^-ACC<fc4JH?B«« (2 0) © 
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zvmfcv-fimtctmtfytcm 1^(19) Rvm2w 

<* (2 8) zmMLXTk^ Zf&ic. ma^iw 

(19) if2»(28) L<D\mW£&W<DWm.i£ 
1»# ( 1 9 ) tm2fy}# (28) <bOfB #tffj& 

9) ig2fttt (28) i^g-rtia^-ecDiemb/c 10 

[0 02 2] £/c, *0!g l^f*£0T<Dv** ( 1 
9 ) ±<D»*tr-AtCJ:SflS^«« (20) (D-g-<D^fS 

2^3fti LTOfflfcfcSK (28) ±<D*ORg?B«« ( 2 
0 ) Cc2fcfi!&R3l£«BJS ( 2 0 P ) O^CDlg 2 CD^f^] ( Y 

#ft) ofiaa»ffife-&jf^Kr*s. cot§^ 
(2 o p) <otast^ffi©^rnj(Di!iB*— stc-r&i . 20 
mm < 2 0 p ) ccj: 0 ta»jtas tissata* (28) 

[0023] J/c, X^-f ?*>£/ecJ:9S2%tt<fc L 
r CD^cSfe (28) ±r»#«« ( 2 0 P ) 

TfS««(2 0aP, 2 0 b P) J: 5 CCT 

snss^SB (40c) ccffaE-r^>s^Q3r«, r 

®&<DjE3£m<DMAS At 2®m<Dik&m<Dm&SBt 30 

m8LSClcmL<tj:Z> 0 t¥or, Sb6S« (28)±© 
Jg^SP (40c) io&SCK^roMK^SSttSP 

©n*aoiaa: t a as l < * o , «as t* 6 s ti 

Jg*£SP (40c) rB^^l/XWtt»**©JH 

©ii»#1*k:{k«3 nrc^ 0 

[0 02 4] fc*5, JB3fcS« (2 8) (DXf 
£ff ^frCte. 7X^ ( 1 9) OXrw v*^>?*:'i=T *> 40 
ftfeWCvX* ( 1 9 ) ZMCD-?*? £$tt&LX 
t,\ ttc, m«H3tC^-r<t VXM19)1 
0*OR3fc3fc&C i ^igM^^MOl^^ ( 2 
0) ©*(D»2©;£[fijo, Jl^#*#— 5£©fg«<Dfi3 

(19) ±fc^£3tt£fE^/BO>**-> (3 5) O^ 

(omytftic <k*mwmt£ ( 2 0 ) o^<D!g2 ©#i5j<d« 

HESPS (2 0) ^7X^ (19) ±T*n[p]^Sl,T, v 50 
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(19) ±<D;<*-> (3 5) Zmtftmfo (2 8) 
^>tC0<b-r^<f:, -e©IRW«« (2 0) COS 
JUMP (3 5 c) -m, MJg^^;^0cc^-r^S3M 

(35) ow«SB©«as»ffi*iti*8BiBias«cifS*-r 

4/ci?)K:«, (3 5) <DM4SSPr«*©«aS» 

flj^«^-T &g 3 MOM^teiffi*; 3 ftT I > S C <fc #2* 
Ll>„ C<Dtab. (3 5)0*©S2©^|aifl!) 

BLTtt (»2 ) CDct^CCfe^o 
[0 0 2 5 ] *<D«3fe)ecc J:S«8W«« (20) 

<D^<om2<Di5mt\mmc-7*t> (19) *»»3# 
iv^^g^g (21. 26) zmim^icte. 

^ (19) iCttLXhAT i v Ct&VZ 
[0 0 2 6 ] 

1f-*JRl 2^6**a3n/cU-1f-t*-ALB^ fcf 

KAifr&o MMKifbX^jfi 1 3*e>«a3tifc«* 

S«3tirta»««5 1 5^tSo a»JR"3 1 5 OH 
□*iilfc^i^U- !f-* I L^, 'JU-U>X1 
6, fSlt]^^^ 1 7SO'3>f>f-U>Xl 8^:Sr 

^«ru^^jn 9*«nwr-5. a»«o i 5 (D 

taWiKO 1 5Oi3PCCj:0 U^^;H 9©a^->M 
[0027] U^^JH 9«U^^JbXf'-> ? 2 1±CC 

fiSJtsn, ^;i/^f--^2 i ©x^jnj (Hi oasffi 
tc&mm2 2&m*) wen, u^^^r-^2is 

*S4*«c % x*f^cc^ii^«ir#^>ci: ; 5cc^3nr 

2 6«SM3tlTC»&. ^F2 3 

Cc*tLr@^3n/cU-if-T#it2 4^6<DU-1f- 
e-A#«tt«2 2&CJKS*3tt 1 U-1f- z F^lt2 4CC 
<t9U^^;H 9<DX^S!>*Y^<D{iBMO^C3- 

> y«*s««Ftt*J 3 c n h oitS'Jir - ^ 

3R2 5(ceU&3*iTl>S. iiW!ai*2 5«, IB8&Ka2 



i 



11 

[0 02 8] 9<D'**->*iIfiL/c'WX 
U-if-ifcl U*. 2 7?:/^r^iA2 8 

±CC**ti. JH?B««2 0i«!Ktt^x^2 8±©B* 

>«*«f3E©!B:lBia*flra[^snrtt«3*i*. ^x 

^2 8tt, ^MsIS£@aE35:^x^^jl/^-2 9±tcffi^ 
flj: 2&5t¥Hrtr x^ 2 8 ^fig^T^X 

YXf-^ itof«ctJUK*9*2 7 WttZ* 10 

nrc^ 0 o±(cu-if-^tt3 2 

^3ft, U-1f-T*it3 2tt£x^2 8<DXY¥IHl*J 

*ffi3Z»W3k2 5CC0U&3*iTl,>&. 2E*UfflI»2 5tt. 
|gSb^g3 3 4/My-C^x^xf*-t?3 0 Oftff&fHfll 

[00291 12 (a)(iUf^;H 9±©tSfc<DX U 20 
* hi*OJS9J««2 0*t*U HMB{KiS2 Ott, miit 

HUcftgU g^"C$)^Y^(Dg$^ (L + 2 

M) r&o, "l>iO»i^ffij-c*sx^raj©i>i3&sD-c* 

J: 0 . HaWM^fi 2 0 u-if-jfoW * 1 

9±OJ:DjAlw^^>Mfe^j©;XM^-r^>o 0 
2(b) CC7jrrj;5CC v JS9B««2 0fi^)Y^« 

n-eng?M©Mi2 0a, 2 o br««a»WK:oK: 30 

cfcl>. Xtt. ta»»0 1 5X«JBW«i8ft**i* 1 3* 
[003 0]13Ml*OUf^H9^l, C<D 

H3cc*jiir, u**;n 9(D^£->0i&EK:Y;frft 40 

M«±©jfi*Sl5<fc0 3Q:4^±«3 6#JF2!3E3*rr 

orx^cc2in]^:Sur, A^-^35^^- 

U 2leia<D*ffi"C6aHS^<D««3 5 b<D'*$-> 
^r^x/^tcK^-r^o 50 
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[0 03 1 ] Mi|c3 5 a<DS4!SSP<t««3 5 

b<D«jSaJ<fcttY^rrnJCC*IM(D«ttBB3 5 ct?lftSJ: 
C<DS«W3 5 c*JHM««2 0©«IS*s^ 
»«cfiT-r*««2 0 aX«2 0 b#*SE"raj: 5K:f 
So CftteJ:*). gft9!3 5 c©lK^^-fc&5 

$/c ^*->««3 5rt©j®a*— 5Etc-r4/t8?>. 

^->««3 500Y*[ajC!>ia8BCC*5C^T. M«S«2 0 
©«aK^^CC(5T-r*««2 0 a SO' 2 0 bCCJ:9ji: 

CCtt4»iS2 0 a&0*2 0 bCDY^cr>*I»*^*tlM 
•C*4/ctf>, A£->®Jgc2 OCDY^CDiliILT^CD 

[»3] LT = 2 • L+M 

[0 03 2 ] -«CC % a^^>«3 5W«2 0 
mtci&T? 2>mW2 0 aX«2 0 b<D#&c<fc0flS9i3*i 

g % i > i 5 cc -r 4 cc « t ^ * - >«« 3 5 co 

Y^rfi](DiPaLT«;XcDJ: 5 ca£*>*i«<fc(,>. 

[^4 ] L T = n • T+ (n - 1 ) • M 

[0 03 3 1 S4 (a)», M 1 (DO x^ 2 8 ±<D*6JB 

ox y •> h 2 op^i, as*««{2 0 p 

«i2 (a) ©U**JH 9±©JB9J®«2 0i^8t 

fctf>, K36««2 0 P©X*rSj(0«tti8 • DT\ Y#ft 
■ (L + 2M) S/t, 04 (b) tt^ 

T<fc5«:, K*«1^2 0P©rt<DWW©Y^[pI<O*I^<8 
• M(0««2 0 a P&tf 2 0 b P^^n?«S^ 

>K3C:%!f ^BRCC«, S7t^2 0 PteSetbr^x^ 2 
8ttX^^13n4/cfe, 1*#««2 0 P<D*B»jfc 

[0 034 ] ^7tM^(2 0 P<Dffl*t*3E©*r«ir 

*^>K*S:?f oTC^ISCC li^»3T(Dra^^x^2 8 
OP<OX*|6l©iH|8 • D€r, SEBIA LCDSSKfgtCK^-r 

So ayt, »^x^2 8©x*r6j<D*2iis«rfi • v^t 

S<h, ^gtAL^T • 18 • VT*S. EP^, m^: 1 J£t± 

[S5] ^D = m- AL = m- T^-V 

[0 03 5 ]i4 (a) -C», (8 • D = 4 * ALcDti^ 

ytB#*r»*««2 0 P<Dx v ^»C^Sf 4R3t*Q 
0«, ^$1^2 0 PCDrtSPrS^^l/XCD^^UXU-lf 
-TtCCMI^Sn, B*««2 0POX^SPSR-C2^U^ 



(8) 
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^-4AE<bt5i, Sl^QOiC(J k 4 - AE ( = 
AE/2 + 3 • AE+AE/2 ) <Dx*;U^~#jfSJ}3 

ns, ^/c. fflz\ t xj*)vx^&&r>tcft*T&ymm 

l^cfc, 4 • AECDx*;l/**~#Mt*£n, 
^*o/c«f«S^K*««2 0 POx * l^»©>HBCCSa 
-r4»5x^±<D»**Q2«:fe 4 4 • AE©x*Jl,=F- 
WJBWSha. c<D£*>tfC. #ff»K:J:nB, -5x;>±© 10 

[0 036] SS7tM^2 0 P<Dpffl!|cZ)ffii«2 0 a 

PacX2 0bPKJ:0 lH*»Sti*«*S"Ctt. JHftf 
3n4^^l/^Bm^ # ;l/XrfcMS*3ti4x*;l/^-B 
^4<4oW5 9 Lrt>L&#6, fiasco J: 5 tc. 

9*>y©B^«tt»*««2 0 aPSO'2 

0bPr2H*3lE-r*J:5CCLr^s©r 1 S^SPcds 20 

Kafej^rfeKSHStiSx+^-Bm • AEiftO, ^ 
x^±CD^rcDS^CCfct>TflSW5n-Sx^;U=f-<D 

[0 0 3 7 ] $»Xf^ ^>ya?X'Jv h 

CCfclvc, U^^;H 9±<DX y ? htK©raW*MS2 0 

6Mb^^^f-^i/2 l^UU^^JH 9£- 

x^^-^iisvr^s-r^. fit, -tnccBiffl 

It, i«J^g3 3SO^XMXf-^3 0^/rit') 30 
x^2 8*X^r°JCC— ^<DiS@[/3 • VCiSt^o CCD 

B» WttfU^iH 9±CD§T^CDT ^-<>> h 
<t^x^2 8 ±<D9r^©7 5 ^ > h V-^i^Scb 
/c££CD, U-1f-T»tf2 4(DfWJffliU--1f-T* 

ft 3 2(Dtf#Jiiicc!a:i5^fl4mcfcffl<t(D^*^ffl 

2CDItSUfii«:SiJf^/3^^D/cffiicD 
^*©^»SBtiL/c^ffli36:4<fc^Ccjg«^a2 6 

•5 x ^ 2 8 BS CC»f ffi©H CC #j£ U /ctt«r , 
^tl?timwm$2 0RCXB*ffl«2 0 pcc*t uripio 

[0 0 3 8 ] CtHCjrO, 03«l7n*rj:^tc, 
1 9 flW-CB * «; » h 2 0 #»i8* 3 7^Cfio 

T'<*->«*3 5<Z>^ffliJ(D^3 5 a£tB**ffjK:;£2 
T& 0 S/c, B5 (a) tC^rTi^C, ^x^2 8fflijr 
BX y -7 htfcDS§7fcSIigc2 0 P#«ii»3 7 P&CfBoT^ 

* - 3 5 cc»ic-r 4 0 

4 0a SrtBttWtCjtsrr 50 
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[003 9]^, y v hX* + 

TL/cB$*r\ 03 6c*5i>TX?w ? ^>ytcj:«5, u 

05 (a)CCfcC^r, ^x^2 8£- Y#ftCtf£ 

3 8P^c?Soras7tM^4 0<D^Tcc^-r 0 

^2 8*-X#fiKCSE£fl - Vt^f-r-SC <btC<fcO 2 

U^^JH 9»Ctt*y v htt©JB9!«« 

2 0 #$fi8* 3 9 tcS -o r ^ * - 3 5 ©a3M©«« 

3 5 bfcfflStfWKjfeS-rS. Sfc. i5 (a) CC^TJ: 

-5x^2 8flPJ*CBX y ^ htK<DK3fc«J£2 0P^ 

tu»3 9 pcc»or^*->««3 5 tcwic-raftw* 

««4O0SIB0««4 0 btffi«W«:ft*r&. 
[0 04 0 ] Sfc, H3«:7jVr<fc5K:, 1 l]g<Z>^X<h 

3 5 CDY^rf6]CD**SPCD«^SP3 5 c "CB, M?3fi!^2 
0©«gffi3&JffiT*r*fi»J«>««2 0 a iMS^fiT-TS 

*ffflfiofia«2 0 b iccj:o fifcr»3icWf tons <t ^ tc 

*TS e cncciD, i5 (a) CC^-r<£5CC, ^iA2 
8<DttR*««4 0 <OY^|fiJ©**SU©«lKSP4 Oct 
B„ X 'J 9 h«(DWte««2 0 P©«RK*ifiT-r&*ffJ 
©««2 0 a P t«affi*«fiT-r SZEW(D««2 ObPi 
CCctDStorK^fftonSo Wt«. «Kl»4 0crt 
©»#j&Q 3K:*ri>TB, 1 Qg0X%0IB<DJ(gl&BH 
5 (bXDiSSAi&O, 2 BS0K&0ffi<DfiS&B 
MSBtftS. ««2 0aPi«MbPi©YJWlO 

flSS»*Bi:c^K:*f«v«:ie*lw«: 0 ec{gT0Ti>4© 

MSAilKSBiOiaoiHKtt, B*««2 0 
P ©IHflt#— jea>««OJ(!Ut SC4»l/<44 B 
[004 1]*/:, KCCBieaLr/ccfc^tC, MHi2 0 
PteJ;*3 lHjtSS nSB*^TB, 4tmA;^(D^ 

©»3t*Q3rB, B7fe^«c2 0 P(D2lsJCD^«tcJ:9 
*««WOB*Mi 4 * L l^S<D x * ;b #JH« 3 n . 

jhs»*3W i ?x/>2 8±©*»*jS-c^-ifcsnn^ 

So M^c, ^SB4 0 crt<DB*^-CB2HO^a«cJ: 
0 BS*f 3 n^^-JbXitt, *«JBSaW0B36*<D 2 fgcD 2 
mflcb&oTO&o fie-^r, g^g|54 0 c rB#&C^;U 
x^-if-7t(D^*;l/XfibCDx^;i/^-<Dtf 6^^>x^ 

•>^jKDiJS^(s«3nrc^ 0 Mfcmc, ^^u- 

1f-*<0^^^Sfl[)x*;u^-©tf€)O#tceH-r*M 
S©tf6oStt, g^SB4 0 cT<DB6ot*i#gJKS|5 

rcoB6o^cDi/2 1/2 ^cjcpx^nrc^o 

[0 04 2] ^tC. 3HHt«Ttt, ^5 (a) CD^x^ 
2 8±CDSB^4 0 a&X y 9 h ^ >S7tTS^tC, 

1 9<t*x^2 8 ACOtBStffiiB^U-lf-T^ 
It2 4RCK3 2t^^f-U U^^;H 9 4^x^2 
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0 i ofetg£i§2 5 atciBts-r^o ip%. i igao^s 

r. x^m^ i tcw-rs 1 ^m£-C<Dm*m'?t'?Z> 
^©WUciOTiWlttttirhl (Ax) *St» 

r§s 0 

[»6 ] (Ax) = ZAx, /m 10 

[0043] mmc. ta«j£«©*isiTA*x*rsi«:a 

g-TtlSAy, k StfUf^H9i»)iA2 8i(Di 
bEttSSl 2 5a CCBEtt LT *s < „ ££ r> T v 1 

MitniAx, (DiBttss^AMi-r^i, ibis 

ntfCDlM^ < t S C <!: So CQJc^CtE 

tg^g2 5 a ccgEtes n/cta^tfiaK^R^sfeK^ 20 

tt, 3x^2 8±<Di&KSB4 0 ctetettS^lf ^> 3 

[0 04 4] 2(H]g<E>;£«K:<fcf3 0 5 ( a ) (DM 

«40b ^(Dgg7t£tT 5 mc, SMWXi 2 5 «BBtt*H 
2 5 a^^K^UO/cffi^fiBsS^RVlpliEK^CC^to 
t*SScfc5K: t |ga!l^B2 3&ftLXls*?)l 

So CfUCJ:^ 3x^2 8±(DS^g|J4 0 cW* 

^X-r-^2 lSO^i^f-i;3 OtDX^ft&tf 30 

o crcDfita^ii|SMB-en^n2 i/2 axso'2 

1/2 Ay<tfcS 0 CtllCttUX, *W©*Sttt*ai(D 

4 0 b©»*a>fiR©(4BB8»4*BiE'r4 (151 a y h 
^fci&S^CU^^U 1 9SO*^xyN2 8 (£>{ia ^ftitfSJ 
"TS) <D~C, i^btiilJAx, AyjTcWC&S. 
[0 04 5] ^x^2 8 CD^g{5(D^ffi^CDS7t 

*&CCO*jftH^-ri 0 5feiT05 (a) CD^ffi^:®fflL/c 

>R»<fc 0*^)1^6^4 0 - 1 a , 40-1 
b, 40-2a, 40-2b, 40~4b, 40 

-4a^OB*WTton5. (IU H6(D^ffi»H5 
(a) <D-fiftt7£&1jmzmT$>2> 0 &tc. 2{@<Dj£g 
WiB««4 0 - 1 bSM0-l ate»LT* 
tlfnuf^Jb 1 9<D>^£->6I^i3 SOUIBS^-^ 

£1*^3 5CD^x;n2 8 ±TC0ftS:^-CCD^2^r5]^JS 
*KcftS. £tc, C<D$E&fimit<t:tiM. ^<£>A£-> 
««3 5©A'$->S^xn2 8±(CSB#r H 1-C^r 50 
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[0 046]»C, STCC^T^^tC, JMWCU^Jl/ 
1 9<D^'*->«JSS3 5<Dm«**»©«*i83 5 ate 

£ - >Sg^S 3 5 ©2E^#<D5W£ 3 5b tcV £ 0 x 

So BPi3, CCD^ffi-CB, (a) CC^-TJ:^ 

tC t »5x^2 8±CDM^4 0 - 1 b, 4 0-2 b, 
■■. 4 0 -4 b^OR^Wftoti, (b) C£* 

Tcfc^C, 07 (a) ©«il»<bWftC^x^2 8±©« 
JS4 0-la, 40 -2 a, 4 0 - 4 a ^OSt^ 

T&stf^nSo C ©Office J:n«, Uf^JH9©^^- 
>«S3 5K#tl£TS^x^2 8 ±<D 2 ffl©HSaS3t«« 
<W;fc«««4 0 - 1 bW4 0 - 1 a ) r«X 'J y b 
2 0 PO^S^^lHjDCC^rSo cntc<£ 

So 

[0 04 7] #iC, ±»SIS6«rt*!a:IB*^2 7il 

T/g^^#<£/B£nTi>soT\ 02 (a) tc^-r 

JH 9±OX'J Htt©«R?8«ilS«. H8 (a) tc^T 
J:MC RaSJKORa^»«4 1 ittS. COti^rfc. 

ifSi, RSW««4 1 ©Y#rtI©JRBE»Wtt, 08 
(b) {C7n-r<fc^cc^«ttK:aorc^. fiP^, 

t$4 l(DY^f6](DMffi<DM^4 1 aW4 1 b"C«. R3 

So 

[0 04 8]^CC, *«W©flfe<D||j6Wco#E|9*# 

fcet ^ ^cie 6 mm<omitmm 3 i^i^sr s 

m&trC#ftW*mmLtci><DX'$>2> 0 09 (a) RZS 
(b) (rtHW-CXf^ y?>t?$:'n5m'£<D<5*^ 
±<Dmffi$$4*^ls. C(D09 (a) SO' (b) GCtel* 

iE6ft^(DK*««3r©«iift»ffiti*s— r*s 
So */c ta*tjfes©*rfii*x^ifijsv-x^[S]<b-rs 
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r-4>. x y hx**>R3fe<z)|gK:> ^Ji^mtco l is 

[»7 ] W=m • AL 

[0 04 9] 09 (a) RU (b) Vitm=8<OV^ifi 
©83t*P 0 CUSSSC 8 /^*$><Dx*Jl^~#MS*^ 

n6 0 $fc, *njswir«. »?xy\s:»3e«ia3ccatL io 

'^X**TS4*©^x^<OX*l5l<Dfl[|K36«ig— «Cft 
4<fc5K:-$-£> 0 #)x.«09 (a) CC*$l>T, ^x^±(D 
8»»4rt<DWb£P 9#s»*««3CC»LrX#|RlCC 

2^ia3ftjB©««3 a%^rs<!:#cc, ^i/x^* 

^ftotlS<b*OK*^P 9(DX^CDfillK«rfi[{B8 <!: 
t^>o fit, 2Ha(D*StcJ:»)*6DRit*P9^K 
3Cffl«3«:»ur-X*i^«:*3S3nSi#, sp^s* 20 
* P 9 #»*«« 3 2 mS. 3 ft ff$cOM^( 3 b £ 

itSf 4 4 # CC , ^ JU^«*3&sff ton & <t # <omit& P 
9(DX^(D{4S*(4S4 2<b1-S<!:, (4g4 2 ifirg 
8i^Sc-TSC:<bS:«l»-r4. 09 (a) <£>t§^C 

tt, ««3 arttCfijB8^5li9f*0v ««3brttC(i 
S4 2#3ffi£f*&£>r, S^;^P9CC^2[p]©X y ^ 

asjfgwsns. 

[0 05 0] 09 (b) te:09 (a) <D»<&<tJt 

^r, ^;i/X££*<D#>( $ >^x:£r^cAL/2/ctt 30 

rnti^ii^^t, 09 (b) tcte^rtt, mit* 

p 9 «4i««w 3 (o^m<o 2mm 3 ni&ogm 3a^ 

SE^f S i £ CC , A'jbx RJfesWf ton & <t # CDS* * P 9 

(DXJj&KDiiLm l 0 ic>rtbr, 2 mgcD^StcJ: 

£ P 9 #8*«« 3 CD^ffliJCD 2 3 ftJ&<omm 3 b * 
*S-T £ i # tt: % ^;bx«**stf ton £ <b # CDS** P 
9(DX*fpJ<D(4S4 3**3fL< ftScfc^CTS. 09 
(b) ^3 aWCCfiKl 0*54ffiBf* 

0, ««3 brtiC{fta4 3^4fiBf*S©r, »**P 
9^C«2[ilCDX y y b^^^^Mj/tdCjz^^VS^ 40 
;i/X»<Dx*;i/^-*s«aS*3ns. -»c s &mtcj:ti 
8S»«4rt©&il36*cc*jc^r, ^HStaascDR*.* 

p 0 iigaccs^vux^cDx^^^-^mstsn. mjs 
[ 0 0 5 i ] *mmz±.mmmicmfez n-r* 



[0 0 5 2 ] 

i«H* (7^) tm2W& (.®*»ffi) <bco{4g-rn 
[0053] s/c. myGV~i*fc£&mmmm<DWim<D 

m l^im2^f$<bcDl : B*f^{4gco|a^^ 

[0 0 5 4 ] Sfc, v^^±CDS*tr-ACCJ:6ISa^ 

AtCi4MW««0*0*2<D^©i|iLT*. {n • 
L+(n-l) • M} icWUz'TZttteJ:*), 

[0 0 5 5]f It, S*t^-AtCct€)^««<D-ecD 
^2(D^^ffl^CCVX^^^«j$^^>-7X^^tt^ 

[01 ] *mit<cj:z&&yt¥&&<D-mmffl&7K?ffi 

[0 2 ] (a)«Bl©I/^^;H 9±CDXU * htK<D 

«8ia««*^-r^ffiia, (b) 

[0 3] <D||]te^!lOU^^;l'<D/> , ^->^r^-r^Pffi0 
[04] (a) iZ*r<Dmjfom(D?*^±<DX l J v btR<D 

mytffi®*m?w-ffim, (b) \t^<om^twm>ms.^ 

[05] (a) W^x^ioaaE^W^TS-rTBH, 
(b) tt*(D«l|*««tcfeWSH8ffi^*^t-»ffH 

[0 6 ] f(DHWr©^XAj:(DX y * FX+t>S 
*(Dfi^(D--FiJ^:^-r^Pffl0'C*> ^> 0 

[0 7 ] ^<DmMffl-C<DO 2-^±<DA U ^ hX^t>S 
*O«L^<DffeCOm^-r^S0'C^)^ o 

[08] (a) \tu^^)v±(ommmm(D^m^'r 
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[09] (a) ltt9m<Dlb<D9mWlctett2>'*)\'X& 
TlcCDfigCDK^cD— ffl&7jk-?i&z¥Wm, (b) fci** 

T¥®0> (b)tt01O (a) Cc*tl£T€>^x^±o 
[011] iE6ftJB(OB*®«rx^-/ y*>?RVX 

HS0r*>£ e 

[t?#oift0jn 
i 3 mm&mityt^m 



(11) 13^2 0 0 0 -3 8 5 6 

20 

* i 5 uwuko 
i 6 u-u>x 

1 8 ^>-r>1^-U>X 

1 9 U^^JU 

2 o p yx.^±.<omm<Dx »; * ht^cos*^ 

2 1 U^^^f-^ 
2 3 K 

2 4, 3 2 U— tf-T^it 
10 2 5 ifWfflHfi 

2 6, 3 3 Igtt^a 

2 8 

3 0 ■Jx^;*^-^ 
3 4 

3 5 ^£->g 
* 4 0 ^^Tfe^iUt 



im i ] 



[02] 
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